Learning experience reverses catecholaminergic effects on adaptive behavior.
Catecholamines are important for cognitive control and the ability to adapt behavior, e.g. after response errors. A prominent drug that modulates the catecholaminergic system is methylphenidate (MPH). On the basis of theoretical consideration, we propose that the effects of MPH of behavioral adaptation depend on prior learning experience. In a double-blind, randomized, placebo-controlled crossover study design, we examined the effect of MPH (0.25mg/kg) on post-error behavioral adaptation processes in a group of N = 43 healthy young adults. Behavioral adaptation processes were examined in a working-memory modulated response selection task. The focus of the analysis was on order effects within the crossover study design, in order to evaluate effects of prior learning/task experience. The effect of MPH/placebo on post-error behavioral adaptation processes reverses depending on prior task experience. When there was no prior experience with the task, MPH increased post-error slowing and thus intensified behavioral adaptation processes. However, when there was prior task experience, i.e. when the placebo session was conducted first in the crossover design, MPH even decreased post-error slowing and behavioral adaptation. Effect sizes were large and the power of the observed effects was higher than 95%. The data suggest that catecholaminergic effects on cognitive control functions vary as a functional of prior learning/task experience. The data establish a close link between learning/task familiarization and catecholaminergic effects for executive functions which has not yet been considered but is of considerable clinical relevance. Theoretical implications are discussed.